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INTRODUCTION 

The  existing  water  supply  for  the  El  Portal  Area  is 
from  shallow  wells  which  produce  a  total  of  235  gal/min. 
The  National  Park  Service,  Yosemite  National  Park,  will 
require  an  additional  2^0  gal/min  for  future  uses  in  this 
area  . 

A  prior  study  was  conducted  by  the  USGS  in  1973.  It 
was  published  as  an  Administrative  Report  entitled,  "Sum- 
mary of  Water  Supply  Studies  in  Yosemite  National  Park, 
California",  by  E.J.  McClelland  and  William  R.  Hotchkiss. 
This  report  contained  one  page  of  information  on  the  water 
supply  at  El  Portal.  Four  test  holes  were  drilled  near 
the  store  next  to  the  highway  at  El  Portal.  None  of  the 
test  holes  yielded  sufficient  water  to  warrant  develop- 
ment. Another  test  hole  was  drilled  0.S  miles  down 
stream.  The  report  indicated  that  this  boring  was  drilled 
to  a  total  depth  of  150  feet.  The  well  log  submitted  to 
the  State  of  California,  State  Well  No.  76399.  shows  a 
total  depth  of  only  106  feet  The  only  water  found  was  in 
the  top  55  feet  of  the  alluvial  material.  There  was  no 
water  in  the  bed  rock.  After  surgipg  and  cleaning,  the 
well  was  test-pumped  at   76  gal/min. 

There   are  four  producing  wells  in  the  National   Park 


service  water  system  at  El  Portal.  They  were  drilled 
into  the  alluvial  material  and  extract  water  from  the  area 
above  the  granitic  and  metamorphic  bed  rock.  The  well 
logs  show  that  the  water  bearing  material  above  bed  rock 
is,  at  most,  65  feet  thick.  The  total  production  of  the 
existing  National  Park  well  system  is  235  gal/min. 

There  are  two  other  wells  in  the  area.  One  is  a 
producing  well  located  between  the  general  store  and  the 
National  Park  Service  office  at  El  Portal.  The  other  is  a 
nonproducing  capped  well  located  to  the  east  of  the  Merced 
River  and  north  of  the  cement  bridge  up  stream  from  the 
large  mobile  home  park. 
GEOLOGY 

The  two  bed  rock  units  in  the  El  Portal  area  are  the 
Cretaceous  granitic  rocks  to  the  east  and  Paleozoic 
metamorphic  rocks  of  the  Calaveras  formation  to  the  west 
of  El  Portal.  The  sides  of  the  river  gorge  and  the  river 
bed  contain  both  Recent  river  bed  deposits  and  glacial 
deposits  of  Pleistocene  age.  The  only  significant 
quantity  of  ground  water  found  is  in  the  Pleistocene  or 
younger  deposits. 

The  granitic  rocks  are  relatively  unweathered  and 
widely  jointed.  The  rocks  of  the  Calaveras  formation 
consists  of  mostly  black  carbonaceous  phyllite  with  inter- 
bedded  metachert.  Where  exposed,  these  rocks  seem  to  be 
only  slightly  weathered. 

Glaciers  advanced  down  the  Merced  Canyon  at  least 
three   and   perhaps   four   times.    The   later   stages   of 


glaciation  only  partially  filled  the  Yosemite  Valley  and 
did  not  extend  down  the  canyon  to  the  El  Portal  ^re^.  At 

least  one  stage  of  glaciation  reached  down  stream  to  the 
bend  in  the  river,  at  the  gravel  pits,  to  the  west  of  El 
Portal.  Little  remains  of  the  oldest  moraines  except 
scattered  boulders. 

The  glaciers  changed  the  shape  of  the  Merced   Canyon. 
They  ground  off  projecting  spurs,  plained  back  parts  of  the 
walls   and  gave  the  valley  the  characteristic   "U"   shape. 
As   stated  by  Calking  and  Peck,  (Calif.  Mines  and   Geology 
Bulletin   #1SE)  the  joint  spacing  and  rock  type  controlled 
the  rate  and  type  of  cutting.   The  Merced  Canyon  was 
cut   into   rocks  with  widely  spaced  joints   in   the   gorge 
between  El  Portal  and  the  mouth  of  Cascade  Creek.   Its 
cross   profile   is   still  essentially  "V"  shaped   in   this 
reach  although  morainal  deposits  on  the  walls  of  the  gorge 
show  that  it  was  occupied  by  an   earlier  glacial  stage. 

Glacial  erosion  of  bed  rock  is  mainly  by  guarrying 
and  plucking,  with  joint  blocks  being  lifted  into  the 
glacier  by  freezing  of  water  in  the  cracks  between  the 
joints.  The  greatest  deepening  and  widening  of  the 
valley  occurred  where  the  rocks  were  more  closely  jointed. 

During  the  glacial  advances  and  retreats,  the  river 
was  loaded  with  large  quantities  of  coarse  debris 
delivered  to  it  by  the  Glacier.  This  material  formed 
an  extensive  valley  train  on  the  floor,  of  the  canyon, 
aggrading   its  bed.   Remnants  of  this  valley  train  show  up 


as   patches  of  outwash  gravel  preserved  against  the   walls 
of  the  canyon  downstream  from  El  Portal. 
FIELD  RECONNAISSANCE 

A  field  reconnaissance  of  the  El  Portal  a.rea  was  made 
on  May  2^  and  25,  1986,  to  determine  the  areal  geology  and 
geomorpho logy  of  this  section  of  the  Merced  River  canyon. 

There  are  six  bends  or  meanders  in  the  river  in  the 
two  mile  reach  up  and  downstream  from  El  Portal  that  are 
filled  with  the  glacial  outwash  deposits  and  more  recent 
material.  The  erosion  and  past  glacial  action  on  the 
river  bed  cut  into  the  bed  rock  system  with  some  widening 
of  the  river  valley.  The  River  cut  these  meanders  during 
periods  of  runoff  with  much  higher  flows  than  now  exist. 
There  is  also  the  possibility  that  the  glaciation  plucked 
some  of  the  bed  rock  from  the  bottom  of  the  canyon  deepen- 
ing some  areas  of  the  river  bed  similar  to  that  found 
further  upstream.  This  could  be  a  mechanism  that  could 
have  taken  place  in  the  El  Portal  area  where  the  metamorphic 
rocks  were  observed  to  have  a  closer  joint  system  than 
the  granitic  rocks. 

There  is  one  area  in  the  bend  of  the  river  at  the 
mobile  home  park  where  granitic  material  is  exposed  along 
the  northern  (outer  curve)  bank.  The  exposed  metamorphic 
rock,  both  east  and  west  of  the  exposure,  are  highly  frac- 
tured and  jointed. 

The  river  bed  and  the  adjacent  flood  plains  are 
choked  with  boulders,  with  some  up  to  S  feet  in  diameter. 
The   drilling  logs  of  the  existing  wells  show  that  a  cable 


rig  was  used   to  drill  through  these  materials.    The  logs 
indicate   everything  from  packed  clay  to  to  dry   boulders. 
Most  of    the  water  produced  from  the  wells  was  found  in  sand 
and  gravel  below  4-5  feet  in  depth. 

The  field  study  of  the  area  indicated  that  the  best 
opportunity  for  finding  potential  well  sites  would  be  in 
the  larger  meanders  of  the  river.  These  areas  have  be  cut 
and  backfilled  with  sediments  and  should  have  the  greatest 
thickness  of  sedimentary  material  above  the  bed  rock 
system . 

The  only  meander  not  examined  was  the  one  to  the 
south  of  the  river  and  east  of  the  Standard  Station. 
There  was  no  access  except  by  a  single  cable  crossing  the 
river  near  the  western  end  of  the  meander.  The  local 
National  Park  personnel  indicated  that  the  car  and  cable 
system  for  transport  over  the  river  was  not  available. 
They  also  indicated  that  the  area  had  some  archaeologic 
significance  and  probably  could  not  be  developed  without 
extensive  study.  The  next  meander  to  the  east  was  added 
to  the  study  area    as  a  replacement. 

All  of  the  producing  wells  drilled  in  the  El  Portal 
area  are  extracting  water  from  sediments  up  to  65  feet 
in  depth  and  are  bottomed  in  bed  rock.  None  of  'the  wells 
show  any  production  of  water  from  the  bed  rock.  The 
county  reguires  a  50  feet  sanitary  seal  for  water  wells 
being  used  for  municipal  use.  An  exemption  from  this 
regulation  can- be  obtained,  if  'it  is  shown  that  there  will 


be  no  contamination  by  infiltration  of  surface  and  near 
surface  water.  If  the  50  feet  sanitary  seal  is  required, 
any  future  wells  will  have  to  be  in  areas  where  there  has 
been  erosion  and  back  filling  of  at  least  55  feet  of 
mater  ial - 

Well  logs  are  available  for  the  five  wells  drilled 
for  the  National  Park  Service.  They  Are  included  in 
Appendix  B  of  this  report. 

Well  No.  075889  is  located  in  the  gravel  pit  area 
down  stream  from  the  mobile  home  area.  It  is  south  of  the 
river  and  between  the  river  and  Highway  1^0  (see  figure 
1).  The  test  after  drilling  indicated  a  production  rate 
of  105  gal/min  after  8  hours  of  pumping. 

Well  No.  07589°?  is  located  near  the  entrance  road  to 
the  mobile  home  park,  between  Highway  1^+0  and  the  park 
(see  Figure  1).  The  test  after  drilling  indicated  a 
production  rate  of  *+5  gal/min  after  8  hours  of  pumping. 

Well  No.  76399  is  located  *+0  feet  east  of  the  river 
and  600  feet  downstream  from  the  concrete  bridge  upstream 
from  the  mobile  home  park  (see  Figure  1).  The  test  after 
drilling  indicated  a  production  rate  of  76  gal/min  with  a 
drawdown  of  37  feet  after  10  hours  of  pumping. 

Well  No.  075821  is  located  A30  feet  upstream  from 
Well  No.  76399  (see  Figure  1).  'The  well  is  capped  and  is 
not  in  use  at  this  time.  The  test  after  drilling 
indicated  a  production  rate  of  **3  gal/min  with  a  drawdown 
of  30  feet   after  .19  hours  of  pumping. 

Well   No.   075898   is  located  1000  upstream  from   the 


concrete   bridge   east  of  the  mobile  home  park  and  80  feet 
north   of   Highway  1^+0  (see  Figure   1).    The   test   after 
drilling   indicated  a  production  rate  of  100  gal/min  after 
8  hours  of  pumping. 
SEISMIC  STUDY 

Four  of  the  river  meanders,  as  shown  on  Figure  1, 
were  selected  to  run  refraction  seismic  studies.  The 
location  and  lengths  of  the  lines  "A"  through  "F"  a.re 
also  shown  on  Figure  1.  The  large  meander,  located  on 
the  south  side  of  the  river  to  the  east  of  El  Portal,  was 
not  included  in  the  study  because  of  lack  of  access  and 
possible  arcnaeologic  conflicts. 

All  of  the  selected  sites  to  the  west  of  El  Portal 
a,re  in  areas  with  metamorphic  bed  rock  cropping  out  in  the 
hills  above  the  river.  However  the  one  outcrop  or  granite 
in  the  bend  of  the  river  at  the  mobile  home  area  and  the 
data  from  the  well  logs  indicate  that  granitic  rock  under- 
lies most  of  this  Area..  The  one  site  selected  to  the  east 
is  underlain  by  granitic  bed  rock.  All  of  the  sites  show 
lateral  erosion  of  bed  rock  and  back  filling  of  the  river 
valley  with  water  bearing  materials. 

The   seismic   survey  was  conducted  on  June  5   and   6, 

198£>   by  Gasch  and  Assoc.    The  results  of  this  study   are 

attached   in   Appendix  A.    All  available  well   logs   were 

provided   to   Gasch  and  Associates   and  a.re       included   in 

Appendix  B. 

The  seismic  line  at  "A",   is  located  to  the  west   of 
the  Mobil  Home  area.    It  was  run  between  the  road  and  the 


river  and  parallel  to  the  road  (see  Figure  1). 

The  calculations  from  the  data  shows  the  depth  to 
bedrock  in  excess  of  60  feet  between  stations  7  and  13. 
This  zone  is  located  130  to  320  feet  north  of  the  the 
pavement  of  Highway  1 40 .  The  elevation  of  bed  rock  rises 
both  north  and  south  of  this  low  spot-  There  is  also  a 
possibility  that  the  bed  rock  surface  is  at  a  lower 
elevation  below  the  existing  river  bed. 

Se  i  smi  c  1 i  ne  "B" ,  is  located  through  the  center  of 
the  mobile  home  park  area.  The  line  runs  northerly  from  a 
point  60+  feet  west  of  well  No.  4  (State  Well  No . 075SS9 ) 
to  the  road  near  the  river  (see  Figure  1). 

The  well  log  of  Well  No.  4  shows  a  depth  of  sediment 
over  bed  rock  of  65  feet.  The  calculations  from  the 
seismic  data  shows  a  relatively  uniform  depth  to  bed  rock 
of  60  to  75  feet  between  stations  1  and  16.7.  This  would 
be  located  0  to  370  feet  north  of  the  main  road  in  the 
mobile  home  park  near  the  existing  well.  The  deepest 
areas  are  located  at  Stations  6.5  (75  feet)  and  15  (70 
feet).  This  would  be  150  feet  and  350  feet  respectively 
along  the  seismic  line  north  of  the  road. 

Sei  smic  1 ine  "C" ,  is  located  along  the  river  to  the 
east  of  the  Mobil  Home  area  (see  Figure  1).  A  successful 
seismic  survey  could  not  be  run.  A  430  feet  long  line  was 
laid  down  and  tested.  However,  the  high  river  flow  pro- 
duced too  much  noise  to  filter  out  of  the  seismic  system. 
Some  data  at  Stations  6  through  12  indicated  depths  to  bed 
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rock  of  over  50  feet.  If  additional  well  sites  are 
required  for  future  expanded  use,  a  seismic  survey  of  this 
area.  can  be  made  during  low  flow  conditions  when  there  is 
less  background  noise. 

Seismic  line  "D"  was  run  in  a  southeasterly  direction 
from  Well  House  No.  2  (State  Well  No.  76399)  to  the  inter- 
section of  the  roadway  at  the  gate  to  the  entrance  road  at 
Highway  1^0  (see  Figure  1).  The  line  also  passes  by  the 
unused  well  (State  Well  No.  075821).  Station  1  is  located 
at  the  well  house  with  the  line  running  in  a  south- 
easterly direction  towards  the  highway.  The  log  of  Well 
No.  2  shows  sand  and  gravel  at  *+9  to  55  feet  and  granite 
at  55  feet.  The  total  depth  of  this  well  is  106  feet.  No 
water  is  produced  from  below  55  feet.  The  seismic  survey 
shows  a  depth  to  bed  rock  of  50  feet  at  this  location. 

The  calculated  depth  to  bed  rock  from  the  seismic 
data  at  the  well  casing  (State  Well  No.  075821)  at  station 
18  was  only  *+0  feet.  This  is  the  location  of  the  "extra" 
well  reported  by  the  USGS .  The  depth  to  bed  rock  was 
shown  at  65  feet  in  the  well  log.  The  well  log  also 
shows  gravel  and  cobbles  from  *+3  to  ^8  feet,  soft-sand  or 
decomposed  granite  <48  to  ^+9  feet  and  sand  and  gravel  or 
loose  decomposed  granite  from  ^+9  to  55  feet. 

The  calculated  depth  to  bed  rock  at  station  20  was  in 
excess  of  70  feet  with  an  indication  of  deepening  closer 
to  the  highway.  Based  on  the  calculations  from  the  seismic 
survey  compared  to  the  data  from  Wells  No.  76399  and  No. 
075821,   the  total  depth  to  bedrock  could  be  over  80  feet. 


The  last  calculated  data  point  showing  the  70+  feet  depth 
of  sediments  was  100  feet  northwest  of  the  edge  of  the 
highway  and  over  600  feet  west  of  the  well  house  of  Well 
No.  1  next  to  the  highway. 

The  well  log  Well  No.  1.  (State  Well  No.  075S9S ) 
shows  solid  rock  at  83  feet  overlain  by  "Hard  Brown  Clay- 
Rock  Mixture"  between  63  and  33  feet.  The  well  openings 
(slots)  were  placed  between  ^+3  and  66  feet  from  the 
surface)  indicating  a  water  bearing  zone  extending  to  a 
depth  of  at  most  66  feet.  The  zone  between  63  and  33  feet 
is  probably  weathered  in  place  granite.  This  well  pro- 
duced 100  gal/min  during  an  eight  hour  pump  test 

The  proposed  seismic  line  "E"  could  not  be  run 
because  of  lack  of  room  or  access.  The  distances  between 
roadways,  the  river,  and  other  obstacles  would  not  permit 
long   enough  lines  to  measure  depths  of  50  feet   or   more. 

The  USGS  report  indicated  that  ^  wells  were  drilled 
along  Highway  1^0  near  this  line.  None  of  these  wells 
yielded  sufficient  water  to  warrant  development.  It  was 
noted  during  the  field  reconnaissance  that  there  was  a 
producing  well  located  between  the  general  store  and  the 
Yosemite  National  Park  Office.  There  is  no  data  available 
on  the  depth,  materials  penetrated,  or  production  rate  for 
this  well.  There  is  still  a  probability  that  there  are 
sediments  thicker  than  60  feet  .between  the  road  and  the 
river.  If  additional  water  is  required  in  the  future  a 
test  well  at  this  location  could  be  an  option. 
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Seismic  survey  line  "F"  is  located  about  1  mile  to 
the  east  of  line  "E"  (see  Figure  1).  This  line  was  run  to 
the  south  550  feet  from  the  PG  2»  E  vault  to  the  river. 
The  data  shows  the  depth  to  bed  rock  greater  than  60  to  70 
feet  from  1^0  to  300  feet  south  of  the  edge  of  pavement  of 
Highway  140.  The  data  shows  that  the  depth  of  sediments 
decreases  from  70  feet  at  the  300  feet  distance  to  less 
than  50  feet  at  the  river. 
CONCLUSIONS  AND  RECOMMENDATIONS 

The  information  obtained  from  the  geologic  recon- 
naissance and  the  seismic  survey  shows  that  there  are  at 
least  5  areas  where  the  overlying  water  bearing  mat- 
erials are  in  excess  of  60  feet  thick  over  bed  rock.  Any 
new  wells  drilled  at  these  locations  would  not 
interfere   with  other  well  yields. 

All  the  sediments  in  the  meanders  were  deposited  in 
about  the  same  environment.  Therefore,  it  can  be  assumed 
that  these  locations  have  the  same  water  bearing  materials 
found  in  the  existing  nearby  wells.  Under  these  cond- 
itions, any  well  drilled  and  developed  at  these  locations 
could  produce  60  gal/min  or  more. 

It  is  recommended  that  the  best  sites  for  new 
production  wells  would  be  at  the  following  locations  and 
in  the  order  presented: 

1.   Seismic   line   "D"   at  Station  22  about   50   feet 
northeasterly   from   Highway  140;     This  well   should   be 
drilled   to  bed  rock  (80+  feet).   It  is  estimated   that 
the  yield  will  be  between  100  to  150  gal/min. 

1  1 


2.  Seismic  line  "A"  at  Station  10,  about  250  feet 
from  the  edge  of  Highway  1^0;  This  well  should  be  drilled 
to  bed  rock  (70-80  feet).  It  is  estimated  that  the  yield 
will  be  between  75  to  120  gal/min. 

3.  Seismic  line  "F"  at  Station  12  about  2^+0  feet 
south  of  the  PG  &  E  vault;  This  well  should  be  drilled  to 
bed  rock  (70-SO  feet).  It  is  estimated  that  the  yield 
of  this  well  will  be  between  60  and  120  gal/min. 

A- .    Seismic   line   "B"  at  Station  15  about  350   feet 
north   of  the  roadway  at  the  mobile  home  park;    This   well 
should   be   drilled   to   bed  rock   (70-SO   feet)      It   is 
estimated   that   the  yield  of  this  well  will  be   about   60 
to  100   gal/min. 

5.    Seismic  line   "B"  at  Station  5,  about   100   feet 
north   of  the  roadway  at  the  Mobil  Home  park;    This   well 
should   be   drilled   to  bed   rock   (70-SO   feet).    It   is 
estimated   that   the  yield  of  this  well  will  be   about   50 
to  SO   gal/min. 
UIELL  DRILLING  AND   CONSTRUCTION 

Because  of  the  nature  of  the  sediments,  the  most 
economic  method  of  drilling  water  wells  would  be  either 
with  a  cable  rig  or  a  down  hole  rock  hammer  with  a  casing 
driver.  A  reverse  circulation  rotary  drill  rig  using  air 
and/or  drilling  mud  could  also  be  used.  However  the  cost 
would  be  higher  than  the  two  previously  mentioned  drill 
r  igs  . 

The   surface  casing  should  be  at  least  16   inches   in 
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diameter  and  carried  to  a  50  feet  depth  to  provide  for  the 
required  sanitary  seal.  A  geologist  must  be  on  site  during 
drilling  to  collect  samples  and  to  provide  well  completion 
design  data.  If  a  down  hole  hammer  or  reverse  circulation 
air  rig  is  used  the  geologist  can  also  make  a  good  esti- 
mate of  the  quantity  of  water  that  can  be  produced  by  the 
well.  It  is  not  possible  to  measure  the  flow  to  the 
surface  during  drilling  operations  if  a  cable  rig  is  used. 
A  minimum  casing  diameter  of  S  inches  should  be  used 
for  completion  of  the  boring.  This  casing  should  be 
either  stainless  steel  or  equivalent.  Stainless  steel 
screen  or  equivalent,  with  0.0^+5  slots  should  be  used  in 
the  producing  zones.  If  there  is  caving,  flowing  sand,  or 
other  problems  during  drilling  below  the  surface  string, 
it  may  be  necessary  to  drill  and  drive  a  10  inch  casing  to 
the  total  depth  to  hold  the  hole  open.  This  casing  would 
then  be  slot  perforated.  The  production  casing  would  then 
be  placed  and  the  the  screened  section  backfilled  with  a 
sand  or  gravel  pack.  If  the  ,16  inch  hole  below  the 
surface  casing  remains  open,  the  production  casing  and 
screen  can  be  installed  and  sand  or  gravel  pack  placed  up 
to  the  bottom  of  the  surface  casing. 

After  the  production  string  has  been  set  and  the 
sand  or  gravel  pack  placed,  the  annular  space  between  the 
casings  above  the  well  screens  should  be  backfilled  with 
a  cement— bentoni te  mixture  containing  100  pounds  of 
bentonite  per  cubic  yard  of  cement.  The  well  should  be 
left  idle  for  at  least  10  days  for  the  cement  to  set. 
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At  that  time  the  well  should  be  developed  using 
either  a  surge  block  or  air  surge  to  remove  the  fine 
material  near  the  screen  and  to  develop  a  natural  gravel 
pack  around  the  screen.  The  well  than  can  be  pump  tested 
for  final  determination  of  sustained  yield  of  the  well. 
This  data  then  can  be  used  for  the  design  of  the  pump 
and  controls  required  to  deliver  water  to  the  El  Portal 
water  system. 
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